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During the last two years we have made a study of the blood
pressure changes which occurred during the hospital management of
patients suffering from prostatic obstruction.

The original object of these observations was to obtain, if possible,
additional data which might assist us in determining the most advan-
tageous method of preparing such patients for operation as well as the
most suitable time for undertaking such an operation. Also, observa-
tions on the blood pressure of patients who have been relieved of their
urinary obstruction for some time have revealed findings worthy of
note.

This report comprises the results of the study of fifty-six patients
with urinary retention due to prostatic obstruction, fifty-five of whom
were operated on. The average age of this group was 61 years. The
oldest patient was 86 and the youngest 46 years of age.

Prior to the estimation of the amount of residual urine, the blood
pressure reading was recorded. A blood pressure reading was made
every twenty-four hours for four days, and then every second day
during the patient's stay in the hospital. Whenever possible the same

house officer made all the readings throughout the entire hospital
management of the individual case. He used the same standard type
of mercury manometer to record all of the readings.

EFFECT OF DRAINAGE OF THE BLADDER

Sudden Fall in Blood Pressure.—When the bladder is kept at com¬

plete rest by an indwelling catheter, or by suprapubic cystotomy, a

very appreciable fall in blood pressure occurs during the first twenty-
four hours. In this series, the average fall in systolic blood pressure
was 40 mm. of mercury at the end of this time. The average fall in
diastolic blood pressure was 14 mm. of mercury.

The most marked diminution occurred in those patients who pre¬
sented themselves with a marked hypertension, in nearly every in¬
stance associated with a considerable amount of residual urine (400
or more cubic centimeters). To a great extent the degree of fall
seemed to depend almost entirely on two things : the quantity of
residual urine; and the degree of reduction of renal function. The
presence or absence of infection of the urinary tract made no obvious

Downloaded From: http://archsurg.jamanetwork.com/ by a University of Iowa User  on 06/09/2015



difference in the degree of blood pressure change, nor was there any
relative difference noted between those patients drained by suprapubic
cystotomy and those in whom drainage had been established by an

inlying urethral catheter. In all cases, when possible, the patient
was urged to sit up in a chair for a time each day, and in most
instances to walk about.

The greatest drop in systolic pressure during the first twenty-four
hours after constant drainage was 85 mm., and in diastolic, 45 mm.
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Chart 1.—Sudden fall in blood pressure on constant drainage with a rapid
subsequent establishment of a fixed level. Postoperative fall was insignificant.

In 25 per cent, of the cases there was no -fall in diastolic pressure at
all, although 15 per cent, of these patients had an appreciable de¬
crease in the systolic pressure. The six patients in whom there was

no blood pressure change following drainage were all persons with a

very small amount of residual urine, four of whom had an obstruction
of the so-called "median bar" type.
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In no instance did the blood pressure readings show an elevation
on the second day as compared with the first day after keeping the
bladder at rest. In 60 per cent, of the cases the systolic blood pressure
continued to fall during the second twenty-four hours with an average
of 17 mm. of mercury. In 40 per cent, there was no further reduction
in systolic pressure and in 85 per cent, no decrease at all in diastolic
pressure during this time.

Chart 2.—Gradual fall in blood pressure on constant drainage. Operation,
undertaken while the pressure was still falling, resulted in a marked decrease
in- pulse pressure.

There was no further fall, in blood pressure in 75 per cent, of
these cases after the second day of drainage. However, in the re¬

maining 25 per cent, the pressure did continue to fall for one or several
days and averaged a total decrease during this time of 15 mm. of
mercury.
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It was early noted that patients operated on at a time when the
blood pressure was still showing a slight decrease each day, even though
the pressure was accompanied by satisfactory renal function, showed
a postoperative fall in blood pressure greater than seemed normally
commensurate with the degree of operative disturbance.

This suggested the. possibility that we were operating on these
patients without a sufficiently prolonged preoperative management,
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Chart 3.—Gradual fall in blood pressure on constant drainage with subse¬
quent rise. Cessation of drainage for twelve hours was accompanied by a

sudden fall in blood pressure associated with a marked decrease in renal
function when the catheter was reinserted.

despite the fact that their general condition seemed satisfactory and
their renal function entirely adequate. So, after this observation and
in order that we might draw conclusions, no patient was operated on

until his blood pressure had maintained a definite level for at least
four days.
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Establishnieut of a Fixed Blood Pressure Level on Continued Drain¬
age.—When the patients were kept on satisfactory drainage, 60 per
cent, of them had a subsequent rise in" blood pressure after the period
of decline. This average rise in systolic pressure was 16 mm. and in
diastolic, 5 mm. of mercury.

In all but two patients observed, the blood pressure reached a

constant level in from four days to two weeks and did not vary from
this level over 5 mm. of mercury in the daily readings regardless of
the duration of the drainage period. It must be emphasized, however,
that any interruption, or insufficiency, of drainage for a period of
more than from six to eight hours will frequently bring about very
marked and rapid changes in the blood pressure and renal function.
In the rare instance in which this interruption occurred, a reproduction
of the entire series of relative blood pressure changes occurred in
the same manner as when the patient was first placed on drainage,
except that a fixed level was reached in a much shorter period of time.

The conclusions to be drawn from these observations are that on

continued drainage of the bladder the blood pressure within two
weeks maintains a level, or "equilibrium," at which time the renal
function is restored to the greatest extent possible, and that the
patient is in the best general condition for operation. This new

level is in the great majority of instances a definitely lower one than
that existing before drainage was established.

Postoperative Fall in Blood Pressure.—In the four cases in which
operation was performed while the blood pressure was still falling,
the decrease in systolic pressure during the first twenty-four hours
after operation averaged from 80 to 30 mm. of mercury and from 40
to 5 mm., diastolic. There was therefore a considerable reduction in
the pulse pressure, and rigorous postoperative management was neces¬

sary to return these patients to a normal convalescence. Whereas in
those patients who had been prepared for operation until the blood
pressure had maintained a definite fixed level, the degree of post¬
operative fall was surprisingly insignificant ; 25 per cent, having no
decrease in blood pressure at all and the average total fall in the
remainder being 10 mm., systolic, and 6 mm., diastolic. There was

therefore practically no change in the pulse pressure and the immediate
convalescence was relatively easy.

Convalescent Period.—The relative blood pressure changes after
operation varied considerably. Twenty per cent, of the patients had
no subsequent rise and were discharged from the hospital with the
blood pressure at the same level as it had been twenty-four hours after
operation. The rest had a subsequent rise of from 10 to 40 mm. of
mercury. In only one instance did a patient leave the hospital with
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a higher blood pressure than he had had before preliminary bladder
drainage. Ten per cent, left the hospital with the blood pressure at
the same level as it had been on admission. The rest were discharged
with the systolic blood pressure ranging from 80 to 15 mm. of mer¬

cury lower than before being placed on bladder drainage.
Subsequent Blood Pressure.—The blood pressure readings of thirty

of the patients in this series have been recorded since their discharge
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Chart 4.—Gradual fall in blood pressure on constant drainage associated
with marked improvement in renal function. Operation caused no decrease
in pulse pressure.

from the hospital. The period of observation has ranged from one

to seventeen months.
Two patients now have a systolic pressure 20 mm. higher than

before the urinary retention was relieved, but neither of these patients
has a blood pressure higher than that which would be considered
normal for his age.
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Five patients have a systolic pressure maintaining the same level
which was recorded on their original admission for treatment. Only
two of these have an abnormally elevated blood pressure, and in both
there is definite cardiac hypertrophy with valvular disease.

Twenty-three of these patients have a blood pressure which has
continued at practically the same level as that which was estimated on

their discharge from the hospital. On comparing their present blood
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Chart 5.—Sudden fall in blood pressure on constant drainage with rapid
establishment of a fixed level. Very slight postoperative fall in pulse pressure.

pressure readings with those made prior to any attempt at the relief
of the urinary retention, we find that their systolic pressure is now

maintained at a level which shows an average decrease of from 65
to 10 mm. of mercury. Of this number, sixteen patients had a definite
hypertension with a systolic blood pressure ranging from 290 mm. to
160 mm. of mercury before bladder drainage had been instituted. Of
these, only two patients now have an abnormally elevated blood près-
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sure (one predrainage, 290-105; at present 260-110; the other
predrainage, 240-100; at present 180-130), while the rest no longer
have a blood pressure reading that can be considered above the normal
limits for persons of their respective ages.

The blood pressure readings tabulated in the course of this study
showed no association between the fall of blood pressure and the
recumbency of the patient.
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Chart 6.—Gradual fall on constant drainage with subsequent rise. No post¬
operative decrease in pulse pressure.

SUMMARY

1. Complete drainage of the bladder in patients suffering from
urinary retention is attended by a marked fall in systolic blood pres¬
sure during the first forty-eight hours. During this period the renal
function is diminished as shown by the phenolsulphonephthalein test
and the quantitative determination of urea in the blood.
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2. If satisfactory drainage of the bladder is continued, the blood
pressure is gradually maintained at a definite, nonfluctuating level.
During this period the adequacy of the renal function and the general
condition of the patient indicate that he is in the best possible condition
for operation.

3. Patients prepared for operation by waiting until this fixed blood
pressure level has been established have shown a very insignificant
postoperative decrease in blood pressure.

4. The majority of these patients who had suffered from long
standing urinary retention, and who originally presented themselves
with a hypertension, have continued thus far to be relieved of their
abnormally high blood pressure except in a few instances in which
demonstrable cardiac disease existed.
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